4beta-hydroxycholesterol as a marker of CYP3A4 inhibition in vivo - effects of itraconazole in man.
Itraconazole, a triazole antifungal agent, has been demonstrated to act as an inhibitor of the ligand induced pregnane X receptor-mediated transcriptional regulation of the CYP3A4 gene. Here, we study the potential endogenous serum marker of CYP3A4 activity, 4beta-hydroxycholesterol, during therapy with itraconazole. 8 male patients with onychomycosis received two 1-week cycles of treatment with 400 mg itraconazole once daily in an open, prospective exploratory trial. Fasting serum samples were taken at the beginning and at the end of each cycle. The levels of cholesterol were measured using gas chromatography-flame ionization detection, while cholesterol and bile acid precursors were quantified by gas chromatography-mass spectrometry. Total cholesterol decreased by 10% (p < 0.0005) during the itraconazole treatment. Concentrations of the cholesterol precursor lanosterol and 24, 25-dihydrolanosterol increased 10- and 240-fold, respectively (p < 0.001 for both). Interestingly, the ratio of serum lathosterol to cholesterol, an indicator of endogenous cholesterol synthesis downstream from lanosterol, remained unchanged. Absolute and cholesterol-corrected concentrations of 4beta-hydroxycholesterol, formed by CYP3A4-mediated oxidation, decreased significantly during both cycles, on average by 29.1% (p = 0.0006) and 20.8% (p = 0.0062), respectively. The brain-specific cholesterol metabolite 24S-hydroxycholesterol as well as its ratio to cholesterol increased by 19.7% (p = 0.0422) and 34.9% (p = 0.0013), respectively, while the concentrations of the other bile acid precursors, 7alpha-hydroxycholesterol and 27-hydroxycholesterol, remained unchanged. In conclusion, 4beta-hydroxycholesterol appears to be a sensitive endogenous surrogate marker in human serum for inhibition of CYP3A4 by itraconazole.